Amino-terminal residues 1-45 of the Escherichia coli pyruvate dehydrogenase complex E1 subunit interact with the E2 subunit and are required for activity of the complex but not for reductive acetylation of the E2 subunit.
While N-terminal amino acids 1-55 are not seen in the structure of the Escherichia coli pyruvate dehydrogenase complex E1 subunit (PDHc-E1), mass spectrometric analysis indicated that this amino-terminal region of PDHc-E1 was protected by PDHc-E2. Hence, five deletion constructs of PDHc-E1 were created, Delta6-15, Delta16-25, Delta26-35, Delta36-45, and Delta46-55, along with single-site substitutions at Asp7, Asp9, Pro10, Ile11, Glu12, Thr13, Arg14, and Asp15. The decarboxylation of pyruvate and the ability of PDHc-E1 to dimerize are not affected by any of the deletions or substitutions. While Delta46-55 and the Pro10Ala, Ile11Ala, and Thr13Ala variants could form a complex with PDHc-E2, and produced NADH in the overall assay, Delta16-25, Delta26-35, and Delta36-45 and the Asp7Ala, Asp9Ala, Glu12Gln, Glu12Asp, Arg14Ala, and Asp15Ala variants failed in both respects. Remarkably, all constructs of PDHc-E1 from E. coli, as well as PDHc-E1 from Mycobacterium tuberculosis, could carry out reductive acetylation of the E. coli lipoyl domain, but only constructs of the E. coli PDHc-E1 could reductively acetylate E. coli PDHc-E2. It was concluded that there are at least two loci of interaction between the PDHc-E1 and PDHc-E2 subunits: (1) the thiamin diphosphate-bound substrate on PDHc-E1 and the lipoylamide of PDHc-E2, as reflected by the ability to reductively acetylate the latter; and (2) amino terminal residues 1-45 of PDHc-E1 with regions of PDHc-E2 (so far undefined for the E. coli complex), as reflected by the overall activity of the entire complex. These studies add important information regarding recognition within this multienzyme complex class with an alpha(2) E1 assembly.